Turnover of arachidonic acid in the major diacyl and ether phospholipids of human platelets.
In this work, the uptake and release of [3H]arachidonic acid by the diacyl and ether species of phosphatidylcholine (PC) and phosphatidylethanolamine (PE) in human platelets were studied. Uptake of [3H]arachidonic acid into 1,2-diacyl-PC and 1,2-diacyl-PE was much greater than into the ether phospholipids of the same class. In [3H]arachidonoyl-labeled platelets stimulated by thrombin, there was a decrease in total [3H] arachidonoyl-PC. This was accounted for mostly by a decrease in 1-acyl-2-[3H]arachidonoyl-PC while the level of 1-O-alkyl-2-[3H]arachidonoyl-PC (a precursor for platelet-activating factor) increased slightly. However, in ionophore A23187-stimulated platelets, the reduction of total [3H]arachidonoyl-PC was due to a decrease in both 1-acyl-2-[3H]arachidonoyl-PC and 1-O-alkyl-2-[3H] arachidonoyl-PC, suggesting that ionophore should yield more platelet-activating factor than thrombin. In both thrombin- and ionophore-stimulated platelets, there was a net increase in total [3H]arachidonoyl-PE. This consisted of a decrease in 1,2-diacyl-PE, which was essentially complete by 1 min, followed by an increase in 1-O-alk-1'-enyl-2-[3H]arachidonoyl-PE, which was slower and not apparent until 3-5 min after thrombin. During reincubation of labeled platelets with saline, the 1-O-alkyl-2-[3H]arachidonoyl-PC increased by a factor of 2, between 0 and 4 h, with no significant change in the radioactivity of any other phospholipid. Thus, upon stimulation of human platelets, arachidonic is released from both 1,2-diacyl-PC and 1,2-diacyl-PE for metabolism by platelet cyclooxygenase and lipoxygenase, while certain ether pools of PC and PE also collect arachidonic acid.